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i. c., a strong -f -f- Wassertnanu reaction with non-cholestcriiiizcd 
antigen, in a tuberculous patient, is as adequate presumptive evi¬ 
dence of syphilis as it is in a non-tuberculous. 
2. That the sera of non-syphilitic tuberculous patients may give 
partial =*= to complete + + complement-fixation with clioles- 
terinized antigen in about 31 per cent, of cases. 
We desire to express our thanks to Colonel Bushnell and other 
members of the Army Medical Corps on duty at Fort Bayard, 
New Mexico, for the aid and encouragement extended to us during 
this work. 
SUBACUTE YELLOW ATROPHY OF THE LIVER. 
By Alkxandeh Fraser, M.D., 
i.vhthuctou i.v PATnuuNir in ttie uMveieurr and uellkvok homittal medical 
vulleue; assistant i-atiiuuksist to st. Vincent’s hospital. 
(Fn»m the Lalxiratorica of l’atlioloKy ut the University und Bellevue Hospital 
Medical College, New York City.) 
A LE.sro\ of the liver lias been described in which the essential 
pathological changes are represented by extensive hemorrhage and 
necrosis followed by regeneration of liver tissue ami fibrous replace¬ 
ment. The clinical picture varies, the majority of cases being of 
short duration (averaging fourteen days), and the chief features 
jaundice and severe toxemia, while at the other extreme the course 
may extend over a period of months or even years and the symptoms 
present the typical picture of portal obstruction as seen in Laennccs 
cirrhosis. Though the clinical picture varies, the anatomical 
changes in the liver are essentially the same, the only correlation 
between the two being that in the more rapidly fatal cases necrosis 
predominates, while in the more protracted cases regenerative and 
fibrotic changes arc more evident. The more acute cases have 
been included tinder the name of “acute yellow” or “acute red 
atrophy of the liver,” and the more protracted cases under the 
name of “subacute atrophy of the liver,” though undoubtedly 
cases have been described through a mistaken notion of their 
pathogenesis, under various other names, such as “ multiple nodular 
hyperplasia,” “multiple hemangioma disseminata,1” “atrophic 
cirrhosis,” etc. The published cases represent all ages up to 
fifty-three. The more protracted eases and especially those show¬ 
ing symptoms of portal obstruction—at least those definitely 
recognized as such—are extremely rare, and the statistics would 
seem to indicate that they are more common in children — 
4 out of the 5 cases reported by McDonald and Milne5 having 
occurred in children of seven years of age or under. It is partly 
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on account of the rarity of definitely recognized cases of this type 
that I think it worth while to publish the following, which occurred 
in a boy aged six years, extended over a period of seven months 
and presented the clinical picture of atrophic cirrhosis. A second 
point of interest in the case is that it presents some features which, 
when viewed in connection with some of the early results of experi¬ 
mental work now under way in this laboratory, may furnish some 
definite evidence in support of the now widely accepted “toxin" 
theory of the etiology of so-called “acute and subacute atrophy of 
the liver." 
Clinical History. The patient was a boy, aged six years. He 
was admitted to St. Vincent’s Hospital, N. Y., February 27, 1914, 
under the care of Dr. Bnner to whom, and his house physician. 
Dr. La Ilotunda, I am indebted for the clinical data. lie died 
July 0, 1914. In addition to the ordinary diseases of childhood, 
the past history reveals the fact that lie had pneumonia twice, 
but it is not stated at what time relative to the illness for which 
he entered the hospital. Apart from this the child had always been 
in fair health until six weeks previous to admission, when his 
mother noticed that his abdomen protruded more than usually. 
She watched it daily and noticed progressive enlargement. In a 
short time the superficial abdominal veins became prominent and 
tortuous. There were three to four stools daily. The child began 
to lose weight and became weak and irritable. In three weeks’ 
time paracentesis was performed and a large quantity of clear 
fluid obtained. The fluid rapidly reaccumulated and the diarrhea 
steadily increased in severity until, at the time of admission, the 
stools averaged seven to ten daily. Physical examination revealed 
marked varicosity of the veins of the abdomen and chest, ascites, 
and an enlarged liver with a sharply defined border extending two 
inches below the costal margin and a roughened, slightly nodular 
surface. The heart and lungs were negative. The spleen was 
not palpable. Results of repeated examinations of the urine were 
negative. Blood examinations revealed only signs of secondary 
anemia. Examination of the stools showed mucus, fat droplets, 
and fatty acid crystals with a few red cells and leukocytes. The 
Wassennann and von Pirquet reactions were negative. Up to 
the time of death the patient hnd been tapped thirteen times and 
a total of thirty-two quarts of fluid obtained. 
Pathological Anatomy. An autopsy was permitted only on 
the abdomen and thorax. The body was that of an extremely 
emaciated white male child, about 125 cm. in length. The skin 
showed marked pallor with a faint yellowish tinge. The sclene 
were faintly yellow. The abdomen was markedly distended and 
showed very prominent and tortuous superficial veins which 
coursed upward toward the intercostal spaces. There was a large 
quantity of clear straw-colored fluid in the peritoneal cavity and 
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a small quantity in the serous cavities of the thorax. The heart 
was slightly hypertrophied but was otherwise negative. The lungs 
showed passive congestion and edema. The thymus gland was 
almost completely replaced by fat. The spleen, kidneys, stomach, 
and intestine showed evidence of chronic passive congestion, but 
were otherwise negative. There was no indication of thrombosis 
in the inferior vena cava. 
Liver, The liver in situ appeared somewhat enlarged, its anterior 
border projecting considerably below the costal margin; but after 
removal it appeared smaller than normal and weighed only G30 
grams, the change being due to loss of blood incident to its removal. 
The capsule in places was thickened and tense, while at other 
points it was wrinkled. The edges of the liver were fairly sharp and 
firm. The color of the intact organ consisted in a mottling of dark 
blue and reddish gray areas but after section and exposure to the 
air three distinct colors could be seen scattered irregularly through¬ 
out the organ—dark red, which dominated the color scheme, yel¬ 
lowish gray, and grayish white. The liver as a whole presented an 
irregularly undulating surface, in places slightly tabulated, the 
lobulations corresponding to the yellowish-gray areas and the 
depressions to the red portions. On the cut surface the yellow-gray 
portions appeared as elevated islands and seemed to consist of 
coarse columns radiating from a central vessel. Several small 
and medium-sized intrahepatic branches of the hepatic veins showed 
thrombosis. The thrombi were pink-gray in color, friable in conr 
sistenev, and in places firmly attached to the vein wall. 
Histology. Microscopically the yellow-gray areas consist of 
numerous excessively large liver lobules usually arranged around 
a large-sized portal canal. Occasionally there are extensive fields 
in which lobular structure or trabecular arrangement cannot be 
seen, the appearance presented being that of broad sheets of closely 
packed liver cells with small deeply stained nuclei which are well 
preserved and frequently multiple. There arc no mitoses to he 
seen but an occasional instance of amitotic cell division can be 
made out. When lobular structure is recognized the lobule is seen 
to be considerably larger than normal. Here and there, especially 
near the periphery of the area, are small groups of lobules which 
show medium-sized areas of apparently recent central hemorrhage 
and necrosis. In these yellow-gray areas there is apparently no 
pathological change in the portal system. 
The “red” areas arc made up of hemorrhagic and necrotic foci 
alternating at regular intervals with portal canals which are, for 
the most part, completely stripped of liver cells. There is no 
blood in these portal canals, but many of them show more or less 
fibrosis and proliferation of bile ducts, some having lost all sem¬ 
blance of normal structure and being represented by nothing more 
than rather dense areas of young cellular connective tissue thickly 
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interspersed with brandling bile duets. Here and there, however, 
are canals which have a good rim of well-preserved liver cells around 
them, and these, as a rule, show much less or even no proliferative 
change. Occasionally a number of neighboring canals arc “ rimmed/* 
and then the rims appear as the peripheral portions of lobules 
the centers of which show hemorrhage and necrosis. These central 
portions are made up of free red blood cells, sometimes well pre¬ 
served, sometimes disintegrated, among which are scattered'here 
Fia. 1.—Showing portal canal with proliferating bile ducts and areas of hcmorrluige 
nnd necrosis on either side. 
and there necrotic liver cells, a few leukocytes, and large phagocytes 
containing red cells or brown pigment. In many of these lobules 
the earliest stage of the so-called new “bile-duct” formation can 
be distinctly recognized. The “ducts” appear ns fine epithelial 
strands apparent!}' growing from the peripheral liver cells in toward 
the center and following closely the arrangement of liver-cell trabec¬ 
ula*. Their actual continuity with the liver cells can he frequently 
demonstrated and an occasional connection with interlobular bile 
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ducts can be made out. On cross-section some of them appear to 
have a lumen. They are lined by fine attenuated epithelial cells 
with elongated highly chromatic nuclei and faintly staining cyto¬ 
plasm. They show signs of vitality and proliferation that readily 
distinguish them from atrophying liver columns. 
The “gray-white” areas are well described by terming them 
“duct areas.” They arc most numerous in the superficial portions 
of the liver and in the neighborhood of thrombosed hepatic veins. 
Fid. 2.—Showing central area of regenerating cells with the early formation of 
so-called ducts. 
There is no trace of liver cells, which seem to he replaced by pro¬ 
liferated bile duets rather than by fibrous tissue (Fig. 3). These 
branching and anastomosing ducts are thickly anti evenly dis¬ 
tributed throughout the whole of these areas, frequently forming 
continuous strands between the remnants of portal canals and 
central veins. The majority of them are lined by cuhoidal epithe¬ 
lium anti are very similar to normal bile ducts. The terminal 
branches, however, possess a fine attenuated epithelium and are 
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indistinguishable from the similar formations iii the “ red ” areas 
already described. The spaces between the duets contain a large 
number of small irregularly shaped nuclei of an indefinite charac¬ 
ter, embedded in a homogeneous substance which takes an extremely 
faint stain with eosin and acid fuchsin. Some of these arc probablv 
leukocytes, some young fibroblasts, and others possibly remnants 
of liver cell nuclei. Collagen or elastic fibers are not demonstrable, 
excepting in isolated areas, representing remnants of portal canals 
and in the walls of bloodvessels. 
Fig. 3.—Showing a “greyish-white area” with proliferating bile ducts embedded in a 
moderately cellular matrix. 
1 crimps the most interesting histological feature is to be found 
in the hepatic veins. In the hemorrhagic portions of the liver 
wherever central and suhlobular veins can be recognized, their 
walls are always necrotic and in many of them arc thrombi con¬ 
sisting of red cells and fibrin. Occasionally a thrombus is organ¬ 
ized and canalized. The walls of the neighboring portal vessels, 
though possibly thickened to some extent, arc always free from 
any signs of necrosis. 
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Experimental. I had occasion to examine for Dr. George B. 
Wallace, of the pharmacological department, the organs of twelve 
dogs and one eat injected with fatal (in twenty-four to thirty hours) 
doses of diphtheria toxin, and was struck with the similarity of 
die hepatic changes found in these animals and the early stages of 
those ill die case above reported. I merely mention this in con¬ 
nection with the case under consideration in support of a “toxin” 
theory of its origin. In all these animals the essential changes in 
Fig. 4.—Dog's liver. showing the necrotic nnd hemorrhagic effects following tho 
injection of diphtheria toxin. 
the liver consist of extensive central hemorrhage and necrosis, 
the portal canals appearing intact and surrounded by a fringe of 
normal liver cells. The hemorrhage is always central and usually 
involves the greater part of the lobule. Here and there arc indi¬ 
vidual liver cells showing fragmentation or shrinkage and distor¬ 
tion of the nucleus. The cytoplasm stains faintly, if at all, with 
eosin. The walls of the capillaries and central veins arc destroyed, 
the endothelial cells showing necrosis and desquamation. There 
arc, however, no thrombi to he seen, cither of the fibrin or of the 
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agglutinated red-cell type. There is no evidence of any regenerative 
changes. 
Necrosis of the liver similar to that found in acute yellow atrophy 
has been produced experimentally by Opie3 by the combined use 
of chloroform and bacteria, results which could" not be obtained by 
either one alone. Liver necroses with agglutinated red-cell thrombi 
were produced by Pearce4 by the injection of hemagglutinativc 
sera. In Pearce’s cases, however, the thrombi were in the portal 
veins and the necroses were mostly peripheral, which is not the 
picture usually described in acute yellow atrophy. There is no 
previous case on record of the experimental production of marked 
central necrosis with hemorrhage by the use of bacteria alone or of 
bacterial toxins. Indeed, all the cases of experimental liver necroses 
reviewed, by whatever means produced, seem to lack the exten¬ 
siveness of necrosis, the marked central hemorrhage, and the damage 
to the terminal hepatic veins which are so common in “ acute yellow 
atrophy, ” and which are so closely imitated by the results "of the 
injection of diphtheria toxin in animals. 
Summary and Suggestions. 1. It appears not improbable 
that many of the cases that pass clinically for ordinary cirrhosis 
of the liver in children, are actually instances of subacute atrophy 
of the liver such as I have reported above. . 
2. Histologically, the chief features in this case arc extensive 
central hemorrhage and necrosis with marked thrombosis and 
necrosis of the terminal central veins, followed by replacement 
fibrosis together with regenerative changes. 
3. I think it worthy of suggestion that the primary change is 
necrosis of the terminal hepatic veins, and that this was caused by 
the action of some bacterial toxin. What toxin this was cannot 
be determined. The history of the case is meagre but affirms that 
the patient had pneumonia twice. 
4. That an exactly similar condition of necrosis of the terminal 
hepatic venules and capillaries with extensive central hemorrhage 
and necrosis can be caused by a bacterial toxin is positively demon¬ 
strated by the invariable result in the cases of the thirteen animals 
which were injected with diphtheria toxin. Whether the subse¬ 
quent regenerative and fibrotic changes can be brought about in 
this way must be determined by further experimentation. 
I wish to thank Dr. Douglas Symmcrs, in whose laboratory this 
study was made, for assistance. My thanks arc also due to Dr. 
Charles Norris, of Bellevue Hospital Pathological Laboratory, for 
criticism and suggestions, and to Dr. George B. Wallace for the 
privilege of studying his experimental animals. 
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